Cytotoxicity of some potential DNA intercalators (carbazole, acridine and anthracene derivatives) evaluated through neutrophil chemiluminescence.
A modifying effect of potential DNA intercalators, belonging to a group of carbazole, acridine and anthracene derivatives, on the course of luminol-dependent chemiluminescence of neutrophils (polymorphonuclear leucocytes; PMNL) in the process of phagocytosis was studied. This effect was also examined in reactive-oxygen-species-generating non-cellular reaction systems consisted of myeloperoxidase or xanthine oxidase. Adriamycin (Doxorubicin), which is widely applied to neoplasm therapy, was used as a reference intercalator in the conducted experiments. It was demonstrated that some structurally different derivatives of carbazole inhibited the light emission from N-formyl-methionyl-leucyl-phenylalanine (fMLP)-induced neutrophils to the same degree as adriamycin. It can be suggested that the same inhibitory effect was caused by either a different cellular distribution of the derivatives or different interactions of the derivatives with reactive oxygen species in the investigated systems. Measurements of chemiluminescence suggested that the thiol group in one of the carbazole derivatives could strongly interfere with oxidative cell metabolism. In contrast to the analogous derivative of carbazole, both anthracene and acridine derivatives, possessing an N-1'-hydroxyethyl-ethylenodiamino group, induced different increases in chemiluminescence accompanying the process of neutrophil phagocytosis. Cytotoxicity of the investigated derivatives, being tested previously in cancer cells with a sulphorhodamine B assay, was found to possess a specific representation in the complex picture of the derivative-caused modification both of neutrophil and enzymatic non-cellular chemiluminescence. We suggest that chemiluminescence assays may serve as a helpful tool in the primary screening of drug cytotoxicity.